Abstract: A total of 240 subjects of different age groups were studied for detection of early atherosclerotic risk by measuring their Pulse Wave Velocity (PWV) and Ankle Brachial Index (ABI) with the help of Vascular Profiler (VP-1000). It is a non invasive, vascular screening device for early detection of arteriosclerosis and atherosclerosis using "Waveform Analysis and Vascular Evaluation" WAVE Technology. The VP 1000 assesses arteriosclerosis by PWV -an index of arterial wall stiffness and by ABI an index to assess arterial occlusion by a single operation and displays the results in a two-dimensional graph. Statistical analysis of the data, obtained was done to evaluate the association between different parameters. In our study, statistically significant changes have been observed in PWV values in Ischaemic Heart Disease (IHD) and Non Ischaemic Heart Disease (Non IHD) group (P Value 0.003). There were no statistically significant changes in the value of ABI in IHD and non IHD groups.
INTRODUCTION
There is a witticism "A man is as old as his arteries". Human blood vessels become stiffer and aging in the process of growing old. Senile changes emerge as vessel wall stiffens, loses its elasticity, deteriorates and blocks up -so called arteriosclerosis. Bottom line to remain in healthy condition is to keep elasticity of the arteries -that is to keep the blood vessels soft [1] .
As living standards improve, the incidence of some diseases like hypertension, obesity, Diabetes Mellitus, hyperlipidaemia etc., which are closely related to life-style, increases progressively. Arteriosclerosis is known to be a major complication associated with the diseases and can lead to cardiovascular diseases and stroke. So the need for early detection and early treatment of arteriosclerosis is becoming apparent.
Arteriosclerosis and the consequent atherosclerosis progress through a series of structural and functional changes taking place in the vessel-wall culminating into manifest cardiovascular disease. Long latent phase of atherosclerosis provides us with ample opportunity to identify this process at an early stage. Moreover, Vascular Profiler 1000 is a non invasive vascular screening device which can detect arteriosclerosis and atherosclerosis early enough in asymptomatic patients using WAVE technology.
PWV is the speed of blood pressure wave to travel a given distance between two sites of the artery system. PWV is determined by elasticity and other properties (eg Wall thickness) of the artery and also on blood density. PWV correlates well with arterial distensibility and stiffness and is a useful non invasive index to assess Arteriosclerosis. High velocity corresponds to higher arterial stiffness and lower distensibility. Clinically it is a marker of atherosclerotic load or coronary vascular risk [2] . Arterial stiffness is increased with age, in subjects with hypertension, DM, atherosclerosis, end stage renal disease [3] .
Original Research Article
Aortic PWV is strongly associated with the presence and extent of atherosclerosis and a forceful marker and predictor of cardiovascular risk in hypertensive patients. Identification of these patients will lead to better and earlier risk stratification and more cost-effective prevention therapy.
Distance between two sites
Brachial ankle Pulse wave velocity (baPWV) is Delay time from ascending point of right brachial PVR (Pulse volume Recorder) to ascending point of each ankle PVR.
There is a high correlation between baPWV and aortic PWV from heart to femoral artery. In clinical studies 9 m/sec of aortic PWV is defined as a threshold value for high-risk cardiovascular diseases and is equivalent to 1400 cm/sec of baPWV [4] .
PWV in different segments helps in the early detection of co-existent subclinical peripheral vascular Disease (PVD) in patients with high CAD risk [5, 6] .
Ankle systolic Blood Pressure ABI = ----------------------------------
Brachial systolic Blood Pressure ABI correlates well with degree of stenosis in lower extremity arteries and is widely used to assess Peripheral arterial diseases. Low ABI reading indicates possible presence of severe stenosis [7] .
The interpretation of ABI is as follows:
(0.91 to 1.30)  Normal Value (0.91 to 0.99)  Gray Zone < 0.90  Suspected PVD < 0.80  Confirmed PVD > 1.30  high lower limb arterial stiffness
Peripheral arterial disease is a manifestation of atherosclerotic process. Patients with lower-extremity arterial disease have significantly increased risk of stroke, MI, Cardiovascular death. This has prompted the suggestion that measurement of ABI be included screening physical examination in patient over the age of 55 yrs [8] .
Recent data suggest that almost 30% of patients in at risk population have PAD [9] [10] [11] . In this backdrop the present study intends to see 1) The relation of PWV and ABI with respect to age. 2) As it has been seen that increased PWV is associated with increased cardiovascular mortality and morbidity risk, the study intends to reveal whether high cardiovascular risk (Conventional risk factors) has got any relationship with PWV and ABI.
MATERIALS AND METHODS
The case control study was undertaken in the dept. of Cardiology, NRS Medical College, Kolkata in collaboration with the dept. of Physiology of same institute. The study period was from January 2013 to Dec 2013. The study was approved by Institutional Ethics Committee.
Selection of Study Subjects
A total of 240 subjects from in-Patient and outpatient-Department (Cardiology) of the Institute were included in the study. Informed consent was obtained from all subjects. Detailed History was taken and thorough were clinical examination done in each case.
5ml of blood was collected from all the subjects and plasma was used to estimate Lipid Profile and Fasting blood glucose.
1 ml of blood was collected after 2 hrs of 100 g of oral glucose intake and plasma was used to estimate Post prandial glucose estimation. All the tests were done in Central Laboratory of the Institute by Auto analyser. The study population was divided into different groups as follows:
Group I: Subjects having Coronary artery disease
The criteria of inclusion in this group are: Prior documented evidence of Myocardial Infarction i) Post CABG and post angioplasty ii) Typical angina by history iii) Non invasive test eg stress ECG Test positive The non CAD group comprised of age-matched individual without any evidence of CAD. PWV / ABI measurements were done with VP
Group II : Coronary Risk Equivalent
The Normal reference values which were adopted were provided by Colin Corporation (12).
STATISTICAL ANALYSIS
Statistical analysis of data (the Parameters, PWV, ABI) obtained were expressed as Mean  Standard Deviation using the software package. Analysis was performed to evaluate whether there is any significant change in the said parameters among different groups by using student's t test. Values of P<0.05 was considered to indicate statistical significance.
RESULTS
A total of 240 subjects were enrolled for the study. Among them, number of subjects in Group I, i.e. patients with IHD was 76; Subjects with Coronary Risk Equivalent, i.e. in Group II were 66 whereas subjects in group III (Normal) were 98. Table 1 shows the estimation of value of ABI & PWV in IHD (Group I) and Non IHD group (Group III). There was statistically significant change in PWV value in IHD when compared to non IHD group. However, no significant change was observed in ABI value. Hence PWV is considered as more important parameter for screening and was used to find out whether it differs among cases with Coronary risk equivalent (Group II) and normal (Group III) subjects (table 2) . Statistically significant change was observed in PWV values in these 2 groups. 
DISCUSSION
Prevention is better than cure. VP-1000 is able to detect the ill-health of the arteries supplying the heart, brain, limbs in a non invasive manner. So any individual above 35 years of age should get themselves screened every year for health check-up. Also patients with risk factors should get screened. Both PWV and ABI are good inductors of cardiovascular health.
Arteriosclerosis is a natural ongoing process in every individual and hence arterial stiffness gradually increases with age. There is an established range of baPWV for specific age groups. The threshold value for baPWV is 1400 cm/sec. An ABI value is in the range of 0.90 -1.30.
More than Ten epidemiologic studies have shown the validity and reproducibility of baPWV 7,8. Our study is concordant with the finding of Yamashina A. et al [13] and Kingwell BA et al. [14] .
Paul E Norman et al. [15] opined that patients with PVD have mortality rate over healthy age study, we have not obtained statistically significant relation in the ABI values between IHD and non IHD group.
CONCLUSION
In order to evaluate the morbidity and mortality even among the young individuals and to reduce the incidence of acute events like acute myocardial infarction with associated complicationsconventional risk factors and emerging risk factors should be taken care of through specific policies including public education program.
LIMITATIONS

1)
Relatively small study with heterogenous population. 2) Time limited to one year. So we could not assess prospectively whether PWV could be a sole indicator of Atherosclerotic burden.
